Peripheral inflammation increased the synaptic expression of NMDA receptors in spinal dorsal horn.
Considerable evidence has indicated that the aberrant, sustained enhancement of spinal NMDA receptors (NMDARs) function is closely associated with behavioral sensitization during inflammatory pain. However, the molecular mechanisms underlying inflammation-induced NMDARs hyperfunction remain poorly understood. The present study performed immunoblotting analysis to evaluate the possible changes in the protein expression of spinal NMDARs after injection of complete Freund's adjuvant (CFA) in mice. We found that CFA did not affect the total protein level of NMDARs subunit NR1 in spinal dorsal horn. However, NR1 immunoreactivity at synapses significantly increased after CFA injection, which was correlated in the time course with the development of mechanical allodynia. Inhibition of spinal NMDARs with D-APV completely eliminated the CFA-induced increase in NR1 immunoreactive density at synapses, and direct application of NMDA onto the spinal cord of naïve mice mimicked the effects of CFA, suggesting the importance of NMDARs activity in regulating the synaptic content of NR1 during inflammatory pain. Moreover, cAMP-dependent protein kinase (PKA) downstream to NMDARs was also required for NR1 synaptic expression because inhibition of PKA activity abolished the enhancement of synaptic NR1 immunoreactivity evoked by either CFA or NMDA. Thus, our data suggested that NMDARs- and PKA-dependent increase in NR1 synaptic expression represented an important mechanism for the hyperfunction of spinal NMDARs following peripheral inflammation.